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DETAILED ACTION 
Claims 

1 . With regard to claim 2, the Examiner suggests Applicants delete the word "is" in 
line 2 to improve the readability of the claim language. 

2. Claim 33 recites repeating the method of claim 21 in line 3. However, claim 21 is 
directed to a system and not to a method. It appears as though Applicants intended the 
claim to recite "claim 25" instead of "claim 21". Accordingly, the Examiner has assumed 
the recitation of "claim 21" should read as "claim 25". 

Claim Objections 

3. Claim 33 Is objected to under 37 CFR 1 .75(c) as being in improper form because 
a multiple dependent claim should refer to other claims in the altemative only. See 
MPEP § 608.01 (n). Specifically, claim 33 refers back to two claims (32 and 25, see 
discussion above) to different features cumulatively. 



Claim Rejections - 35 USC § 102 
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4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 



5. Claims 1 , 2. 1 5 and 1 6 are rejected under 35 U.S.C. 1 02(b) as being anticipated 
by the printed publication "Field Evaluation of a Membrane-Based Separation System 
for Removing CO2 from Natural Gas" (hereinafter the "Field Evaluation of a Membrane- 
Based Separation System" publication). 

With regard to claims 1, 15 and 16, the "Field Evaluation of a Membrane-Based 
Separation System" publication teaches a mobile gas separator system capable of 
temporary use at the well site of a natural gas well following stimulation that produces 
dirty gas, the system comprising a mobile support (the skids) adapted to be parked 
temporarily at the well site, a gas separator (the cellulose acetate membrane) mounted 
on the mobile support and adapted to remove selected contaminants (CO2, H2S and 
H2O) from dirty natural gas to produce marketable gas, a pretreatment assembly (the 
pretreatment filters) mounted on the mobile support, the pretreatment assembly being 
adapted to receive dirty gas from the gas well, to prepare the dirty gas for the gas 
separator, and to conduct the prepared dirty gas to the gas separator in Fig. 1 and page 
1 , col. 1 , line 1 to page 2, col. 3, line 49. The Examiner specifically notes that the 
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system is seen as being mobile since it is mounted on skids (see page 1 , col. 2, lines 
19-27) and can be transported to different well sites. 

With regard to claim 2, the "Field Evaluation of a Membrane-Based Separation 
System" publication teaches the pretreatment assembly comprising a first separator (the 
most upstream pretreatment filter, not individually shown) adapted to remove selected 
contaminants from the dirty gas in Fig. 1 and page 1 , col. 1 , line 1 to page 2, col. 3, line 
49. 

6. Claims 25 and 27-29 are rejected under 35 U.S.C. 102(b) as being anticipated by 
the printed publication "Field Evaluation of a Membrane-Based Separation System for 
Removing CO2 from Natural Gas" (hereinafter the "Field Evaluation of a Membrane- 
Based Separation System" publication). 

With regard to claim 25, the "Field Evaluation of a Membrane-Based Separation 
System" publication teaches a method for processing dirty natural gas to produce 
marketable gas comprising conducting dirty natural gas from a first well following 
stimulation to a mobile (skid-mounted) gas separator system at the well site of the first 
gas well and processing the dirty gas in the gas separator system to produce 
mari<etable gas in Fig. 1 and page 1, col. 1, line 1 to page 2, col. 3, line 49. The 
Examiner specifically notes that the system is seen as being mobile since it is mounted 
on skids (see page 1 , col. 2, lines 19-27) and can be transported to different well sites. 
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Additionally, the phrase "following stimulation" in line 4 has been interpreted as being 
any time following stimulation and not just a period immediately following stimulation. 
Accordingly, eventhough the "Field Evaluation of a Membrane-Based Separation 
System" publication does not specifically mention the well being stimulated, the 
Examiner notes that the method includes "conducting dirty natural gas from a first gas 
well following stimulation" since the gas well was stimulated during the initial drilling 
process. 

With regard to claims 27-29, the Field Evaluation of a Membrane-Based 
Separation System" publication teaches the processing step comprising removing 
carbon dioxide from the dirty gas using a membrane gas separator (the membrane 
housing) in Fig. 1 and page 1 , col. 1 , line 1 to page 2, col. 3, line 49. 



Claim Rejections - 35 USC § 103 



7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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8. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
printed publication "Field Evaluation of a Membrane-Based Separation System for 
Removing CO2 from Natural Gas". 

The "Field Evaluation of a Membrane-Based Separation System" publication 
teaches the system comprising a heater adapted to adjust the temperature of the 
pretreatment dirty gas to a temperature suitable for the gas separator in Fig. 1 . 

The "Field Evaluation of a Membrane-Based Separation System" publication 
does not teach the heater being a component of the pretreatment assembly mounted on 
the mobile support. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the heater of the "Field Evaluation of a Membrane- 
Based Separation System" publication into the pretreatment assembly mounted on the 
mobile support so that a separate heater would not have to be provided at each 
individual well site. 

9. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over the "Field 
Evaluation of a Membrane-Based Separation System" publication in view of Behling et 
al. 

The "Field Evaluation of a Membrane-Based Separation System" publication 
does not explicitly teach the first separator comprising a sand separator adapted to 
remove particulate matter from the dirty gas. 
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Behling et al. discloses a similar separator system comprising a filter (21) 
adapted to separate sand and other particulate matter from the dirty gas in Figs. 2 and 3 
and col. 4, line 65 to col. 5, line 2. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the sand filter of Behling et al. into the pretreatment 
assembly of the "Field Evaluation of a Membrane-Based Separation System" 
publication to filter out particulate impurities contained in the dirty natural gas, as 
suggested by Behling et al. in col. 4, line 65 to col. 5, line 2. 

10. Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the printed publication "Field Evaluation of a Membrane-Based Separation System for 
Removing CO2 from Natural Gas" in view of Daus et al. '549. 

The "Field Evaluation of a Membrane-Based Separation System" publication 
does not teach the pretreatment assembly comprising a second separator adapted to 
remove small oil and water aerosols. 

Daus et al. '549 teaches a gas separator system having a coalescing filter (37) 
between a compressor (30) and a membrane separator (42) to remove small oil 
aerosols from the gas stream prior to the gas passing through the membrane separator 
in Fig. 1 and col. 3, lines 2-31. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the coalescing filter of Daus et al. '549 into the 
pretreatment assembly of the "Field Evaluation of a Membrane-Based Separation 
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System" publication to protect the membrane separator from oil aerosols released by 
the compressor, as suggested by Daus et al. '549 in col. 3, lines 2-31 . Additionally, the 
coalescing filter of Daus et al. '549 will also remove any small water aerosols that are 
entrained in the gas. 

The Examiner notes that the limitation "comprises a second separator adapted to 
remove small oil and water aerosols" in line 2 has been interpreted to mean the 
separator for removing small oil and water aerosols is located downstream from a first 
separator forming part of the pretreatment assembly. 

1 1 . Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the printed publication "Field Evaluation of a Membrane-Based Separation System for 
Removing CO2 from Natural Gas" in view of Prasad et al. 

The "Field Evaluation of a Membrane-Based Separation System" publication 
does not teach the pretreatment assembly comprising a guard vessel adapted to 
remove oil and glycol vapors. 

Prasad et al. teaches a gas separator system comprising a guard vessel (11) 
comprising an activated carbon adsorbent upstream from a membrane separator (13) to 
remove heavier oil hydrocarbons vapors prior to the gas passing through the membrane 
separator in Fig. 1 and col. 4, line 61 to col. 6, line 68. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the activated carbon guard vessel of Prasad et al. 
into the pretreatment assembly of the "Field Evaluation of a Membrane-Based 
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Separation System" publication to protect the membrane separator from oil vapors 
contained in the dirty natural gas, as suggested by Prasad et al. in col. 4, line 61 to col. 
6, line 68. Additionally, the activated carbon guard vessel of Prasad et al. will also 
remove any glycol vapors contained in the dirty natural gas. 

12. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
printed publication "Field Evaluation of a Membrane-Based Separation System for 
Removing CO2 from Natural Gas" and Prasad et al. as applied to claim 9 above, and 
further in view of Daus et al. '549. 

The "Field Evaluation of a Membrane-Based Separation System" publication and 
Prasad et al. do not teach the pretreatment assembly comprising a polishing filter 
downstream of the guard vessel adapted to remove additional aerosols and particulate 
matter from the dirty pretreatment gas. 

Daus et al. '549 teaches a gas separator system comprising a polishing filter (40) 
downstream of a guard vessel (38) adapted to remove additional aerosols and 
particulate matter from the dirty pretreatment gas in Fig. 1 and col. 3, lines 2-31. 

It would have been obvious to one of ordinary skill In the art at the time the 
invention was made to incorporate the polishing filter of Daus et al. '549 into the 
pretreatment assembly of the "Field Evaluation of a Membrane-Based Separation 
System" publication and Prasad et al. to remove and particulates that are entrained in 
the gas exiting the guard vessel, such as fine carbon particulates, as suggested by 
Daus et al. '549 in col. 3, lines 24-28. 
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13. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
printed publication "Field Evaluation of a Membrane-Based Separation System for 
Removing CO2 from Natural Gas" in view of Yetman. 

The "Field Evaluation of a Membrane-Based Separation System" publication 
does not disclose the mobile support comprising a trailer adapted to be removably 
connected to a vehicle for transporting the system. 

Yetman teaches a mobile gas separator assembly (1 1 ) for treating dirty natural 
gas wherein the mobile support comprises a trailer (3) adapted to be removably 
connectiBd to a vehicle (not shown) for transporting the system in Fig. 1 and paragraphs 
0024 to 0027. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the trailer of Yetman into the system of the "Field 
Evaluation of a Membrane-Based Separation System" publication to facilitate the 
movement of the system from one location to another. 

14. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
printed publication "Field Evaluation of a Membrane-Based Separation System for 
Removing CO2 from Natural Gas" in view of the printed publication "Field Evaluation 
Supports Applicability of Membrane Processing". 
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The "Field Evaluation of a Membrane-Based Separation System" publication 
teaches the membrane separator comprising a cellulose acetate polymer membrane 
module (the membrane housing) In Fig. 1 and page 1, col. 2, lines 40-41. 

The "Field Evaluation of a Membrane-Based Separation System" publication 
does not disclose the membrane separator comprising a plurality of modules. 

The "Field Evaluation Supports Applicability of Membrane Processing" 
publication teaches a similar mobile gas separator system comprising a plurality of 
membrane separators comprising cellulose acetate polymer membrane modules 
(membrane tubes) in Fig. 3 and page 4, lines 10-20. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the plurality of membrane modules of the "Field 
Evaluation Supports Applicability of Membrane Processing" publication into the system 
of the "Field Evaluation of a Membrane-Based Separation System" publication to allow 
the system to continue operating if one of the membrane modules is damaged or taken 
out of service for maintenance, as is well known in the art. 

The "Field Evaluation Supports Applicability of Membrane Processing" 
publication does not indicate a date of publication. However, the Examiner notes 
Applicants expressly admitted the publication having a publication date prior to the filing 
date of the instant application in the Information Disclosure Statement filed 28 October 
2003. 
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15. Claims 20 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the printed publication "Field Evaluation of a Membrane-Based Separation System 
for Removing CO2 from Natural Gas" in view of Daus et al. '919. 

The "Field Evaluation of a Membrane-Based Separation System" publication 
does not teach the system further comprising a heat exchanger mounted on the mobile 
support and adapted to adjust the temperature of the post-treatment gas received from 
the gas separator to a marketable temperature or means for maintaining the pressure of 
the post-treatment gas at a marketable level. 

Daus et al. '919 teaches a natural gas separator system comprising a heat 
exchanger (104) adapted to adjust the temperature of the natural gas product stream to 
a marketable temperature (the pipeline temperature) and means (the pressure control 
valve 94 and the compressor 102) for maintaining the pressure of the natural gas 
product stream at a marketable level (the pipeline pressure) in Fig. 1 and col. 4, lines 5- 
22. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the heat exchanger and pressure control means of 
Daus et al. '919 into the system of the "Field Evaluation of a Membrane-Based 
Separation System" publication to prepare the post-treatment gas for introduction into a 
commercial pipeline, as suggested by Daus et al. '919 in col. 4, lines 5-22. Additionally, 
while the "Field Evaluation of a Membrane-Based Separation System" publication and 
Daus et al. '919 do not disclose the heat exchanger being mounted on the mobile 
support, one of ordinary skill in the art would have recognized that the heat exchanger 
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could have been mounted on the mobile support to allow the same heat exchanger to 
be used at several different well sites to lower overall capital costs. 

16. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
printed publication "Field Evaluation of a Membrane-Based Separation System for 
Removing CO2 from Natural Gas" and Daus et al. '919 as applied to claim 21 above, 
and further in view of Heath. 

The "Field Evaluation of a Membrane-Based Separation System" publication and 
Daus et al. '919 do not disclose the means for maintaining the pressure of the post- 
treatment gas at a marketable level being an adjustable choke. 

Heath teaches using an adjustable choke valve (5) to maintain the pressure of a 
natural gas stream at a pressure compatible with a sales gas line (26) in Fig. 1 and col. 
5, lines 42-48. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to substitute the choke valve of Heath for the pressure control valve 
of the "Field Evaluation of a Membrane-Based Separation System" publication and 
Daus et al. '919 in that such are alternate valves In the art for controlling the pressure of 
a natural gas stream, mere substitution of one known pressure control valve for another 
in the art being within the scope of one of ordinary skill in the art. 
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17. Claims 23 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the printed publication "Field Evaluation of a Membrane-Based Separation System 
for Removing CO2 from Natural Gas" in view of Woodall et al. 

The "Field Evaluation of a Membrane-Based Separation System" publication 
does not teach the system comprising a liquifaction unit adapted to receive the 
marketable gas and convert it to a liquid phase or containers adapted to receive the 
liquefied marketable gas. 

Woodall et al. teaches a natural gas separation system comprising a liquifaction 
unit (14) adapted to receive the marketable gas and convert it to a liquid phase and 
containers (9) adapted to receive the liquefied marketable gas in Fig. 2 and col. 8, line 
53 to col. 10, line 22. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the liquification unit and receiving containers of 
Woodall et al. into the system of the "Field Evaluation of a Membrane-Based Separation 
System" publication to allow the system to be used in remote areas where pipeline 
construction is not commercially feasible, as suggested by Woodall et al. in col. 1, lines 
27-51. 

18. Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
printed publication "Field Evaluation of a Membrane-Based Separation System for 
Removing CO2 from Natural Gas" in view of Daus et al. '549. 
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The "Field Evaluation of a Membrane-Based Separation System" publication 
teaches the processing step comprising pretreating the gas in pretreatment filters prior 
to removing the carbon dioxide. 

The "Field Evaluation of a Membrane-Based Separation System" publication 
does not teach the pretreatment removing particulate matter, free water, aerosols, 
condensates, oil and glycol. 

Daus et al. '549 teaches a similar method for processing dirty natural gas 
including a processing step comprising pretreating the gas in a coalescer filter, an 
adsorption filter and a particulate filter prior to removing the carbon dioxide for the 
removal of particulate matter, free water, aerosols, condensates, oil and glycol Fig. 1 
and col. 3, lines 2-31. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the coalescer filter, adsorption filter and particulate 
filter of Daus et al. '549 Into the method of the "Field Evaluation of a Membrane-Based 
Separation System" publication to prevent the membrane separator from being 
damaged by contaminants in the natural gas. 

19. Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
printed publication "Field Evaluation of a Membrane-Based Separation System for 
Removing CO2 from Natural Gas" and Daus et al. '549 as applied to claim 30 above, 
and further in view of Daus et al. '919. 
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The "Field Evaluation of a Membrane-Based Separation System" publication and 
Daus et al. '549 do not teach the processing step comprising adjusting the temperature 
of the treated gas to a marketable temperature. 

Daus et al. *919 teaches a similar method for processing dirty natural gas 
comprising adjusting the temperature of the treated gas (in heat exchanger 104) to a 
marketable temperature in Fig. 1 and col. 4, lines 5-22. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the temperature adjustment of Daus et al. '919 into 
the method of the "Field Evaluation of a Membrane-Based Separation System" 
publication and Daus et al. '549 to prepare the post-treatment gas for introduction into a 
commercial pipeline, as suggested by Daus et al. '919 in col. 4, lines 5-22. The 
Examiner notes that the phrase "treated gas" has been interpreted as gas that has been 
processed in the processing step. 

20. Claims 34 and 35 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the printed publication "Field Evaluation of a Membrane-Based Separation System 
for Removing CO2 from Natural Gas" in view of Woodall et al. 

The "Field Evaluation of a Membrane-Based Separation System" publication 
does not teach the method comprising a liquefying the marketable gas produced by the 
processing step or placing the liquefied marketable gas in containers at the well site. 

Woodall et al. teaches a similar method for processing dirty natural gas 
comprising liquefying the marketable gas (in liquifaction unit 14) produced by the 
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processing step and placing the liquefied marketable gas in containers (9) at the well 
site in Fig. 2 and col. 8, line 53 to col. 10. line 22. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the liquiflcation and storage of Woodall et al. into the 
method of the "Field Evaluation of a Membrane-Based Separation System" publication 
to allow the method to be used in remote areas where pipeline construction is not 
commercially feasible, as suggested by Woodall et al. in col. 1, lines 27-51. 

Allowable Subject Matter 

21. Claims 7, 8, 12, 13, 18, 19, 26, 32 and 33 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. Claim 33 
would be allowable if rewritten to overcome the objection set forth in this Office action. 

22. The following is a statement of reasons for the indication of allowable subject 
matter: 

With regard to claims 7 and 8, the prior art made of record does not teach or 
fairly suggest the system of claim 6 wherein the pretreatment assembly comprises a 
recirculating assembly to recirculate gas through the heater until the gas reaches a 
desired temperature. 
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With regard to claims 12 and 13, the "Field Evaluation of a Membrane-Based 
Separation System" publication teaches the system comprising a control system in Fig. 
1 . However, the "Field Evaluation of a Membrane-Based Separation System" 
publication does not disclose any details of the control system or the control system 
acting on the pretreatment assembly. Ferrell teaches using hydraulically controlled 
safety valves to regulate the flow of natural gas from a wellhead in col. 1 . lines 40-65. 
Wicks teaches providing a hydraulic plant (hydraulic plant 80) on a mobile cargo 
container (10) to control the positioning of the retractable gates (25,35) in Figs. 1 and 3 
and col. 2, line 12 to Col. 4, line 56. 

The prior art made of record does not teach or fairly suggest the mobile gas 
separator system of claim 1 wherein a hydraulic plant is mounted on the mobile support 
to supply hydraulic power to the pretreatment assembly. 

With regard to claims 18 and 19, the "Field Evaluation of a Membrane-Based 
Separation System" publication teaches the system comprising a heater adapted to 
adjust the temperature of the pretreatment dirty gas to a temperature suitable for the 
gas separator in Fig. 1 . 

The prior art made of record does not teach or fairly suggest the mobile gas 
separator system of claim 1 comprising a hydraulic plant mounted on the mobile support 
to supply hydraulic power to the pretreatment assembly, a generator mounted on the 
mobile support and adapted to power the hydraulic plant, means to circulate dirty 
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pretreatment gas to fuel the heater, means to circulate post-treatment gas to fuel the 
heater, means to recirculate pretreatment gas through the heater until the pretreatment 
gas reaches a desired temperature, or means to selectively control the source of the 
gas used to drive the heater. 

The Examiner notes that the phrase "means to" has been interpreted as invoking 
35 U.S.C. 112, sixth paragraph since the phrases "means to circulate", "means to 
recirculate" and "means to selectively control" are equivalent to "means for circulating", 
"means for recirculating" and "means for selectively controlling", respectively, and the 
claimed limitations are described in terms of their function not their mechanical 
structure. See MPEP 2181. Additionally, the phrases "pretreatment dirty gas" and 
"pretreatment gas" have been interpreted as gas that has not passed through the 
pretreatment assembly or the gas separator. Similarly, the phrase "post-treatment" gas 
has been interpreted as gas that has passed through the pretreatment assembly and 
the gas separator. 

With regard to claims 26, 32 and 33, the prior art made of record does not teach 
pr fairly suggest the method of claim 25 further comprising testing the pre-processed 
dirty gas during the processing step to determine marketability and terminating the 
processing step in response to a determination that the pre-processed dirty gas has 
become marketable. 
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23. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The Doshi et al., Karode et al., Baker et a!., Hellerman et al., and 
EP 0 130 066 A2 references disclose similar systems and methods for processing dirty 
natural gas. 

24. Any inquiry conceming this communication or eariier communications from the 
examiner should be directed to Jason M. Greene whose telephone number is (571) 
272-1157. The examiner can normally be reached on Monday - Friday (9:00 AM to 5:30 
PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Duane Smith can be reached on (571) 272-1166. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Infonnation Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http.7/pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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